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Guideline summary

1 Guideline summary

1.1 Full list of recommendations

General principles

1.

Be aware that multimorbidity refers to the presence of 2 or more long-term
health conditions, which can include:

o defined physical and mental health conditions such as diabetes or
schizophrenia

e ongoing conditions such as learning disability

e symptom complexes such as frailty or chronic pain
e sensory impairment such as sight or hearing loss

e alcohol and substance misuse.

Be aware that the management of risk factors for future disease can be a
major treatment burden for people with multimorbidity and should be
carefully considered when optimising care.

Be aware that the evidence for recommendations in NICE guidance on single
health conditions is regularly drawn from people without multimorbidity and
taking fewer prescribed regular medicines.

Think carefully about the risks and benefits, for people with multimorbidity,
of individual treatments recommended in guidance for single health
conditions. Discuss this with the patient alongside their preferences for care
and treatment.

Taking account of multimorbidity in tailoring the approach to care

5.

Consider an approach to care that takes account of multimorbidity if the
person requests it or if any of the following apply:

e they find it difficult to manage their treatments or day-to-day activities

e they receive care and support from multiple services and need additional
services

e they have both long-term physical and mental health conditions
e they have frailty (see Chapter 8) or falls

o they frequently seek unplanned or emergency care (see also
recommendation 9)

e they are prescribed multiple regular medicines (see Chapter 6).

When offering an approach to care that takes account of multimorbidity,
focus on:

e how the person’s health conditions and their treatments interact and
how this affects quality of life

e the person’s individual needs, preferences for treatments, health
priorities, lifestyle and goals

o the benefits and risks of following recommendations from guidance on
single health conditions

National Institute for Health and Care Excellence, 2016
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Guideline summary

e improving quality of life by reducing treatment burden, adverse events,
and unplanned care

e improving coordination of care across services.

Follow these steps when delivering an approach to care that takes account of
multimorbidity:

e Discuss the purpose of an approach to care that takes account of
multimorbidity (see recommendation 19).

Establish disease and treatment burden (see recommendations 20 to
22).

Establish patient goals, values and priorities (see recommendations 23 to
25).

e  Review medicines and other treatments taking into account evidence of
likely benefits and harms for the individual patient and outcomes
important to the person (see recommendations26 to 33).

e Agree an individualised management plan with the person (see
recommendation 34), including:

- goals and plans for future care (including advance care planning)
- who is responsible for coordination of care

- how the individualised management plan and the responsibility for
coordination of care is communicated to all professionals and
services involved

- timing of follow-up and how to access urgent care.

How to identify people who may benefit from an approach to care that takes account of

multimorbidity

8.

Identify adults with multimorbidity who may benefit from an approach to
care that takes account of multimorbidity (as outlined in Chapter 6):

e opportunistically during routine care

e proactively using electronic health records.

Use the criteria in recommendation 5 to guide this.

9.

10.

11.

12.

Consider using a validated tool such as eFl, PEONY or QAdmissions, if
available in primary care electronic health records, to identify adults with
multimorbidity who are at risk of adverse events such as unplanned hospital
admission or admission to care homes.

Consider using primary care electronic health records to identify markers of
increased treatment burden such as number of regular medicines a person is
prescribed.

Use an approach to care that takes account of multimorbidity for adults of
any age who are prescribed 15 or more regular medicines, because they are
likely to be at higher risk of adverse events and drug interactions.

Consider an approach to care that takes account of multimorbidity for adults
of any age who:

e are prescribed 10 to 14 regular medicines

e are prescribed fewer than 10 regular medicines but are at particular risk
of adverse events.

National Institute for Health and Care Excellence, 2016
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How to assess frailty

13.
14.
15.

Consider assessing frailty in people with multimorbidity.
Be cautious about assessing frailty in a person who is acutely unwell.

Do not use a physical performance tool to assess frailty in a person who is
acutely unwell.

Primary care and community care settings

16.

When assessing frailty in primary and community care settings, consider
using 1 of the following:

e aninformal assessment of gait speed (for example, time taken to answer
the door, time taken to walk from the waiting room)

e self-reported health status (that is, ‘how would you rate your health
status on a scale from 0 to 10?’, with scores of 6 or less indicating
frailty)

e aformal assessment of gait speed, with more than 5 seconds to walk
4 metres indicating frailty

e the PRISMA-7 questionnaire, with scores of 3 and above indicating
frailty.

Hospital outpatient settings

17.

When assessing frailty in hospital outpatient settings, consider using 1 of the
following:

e self-reported health status (that is, ‘how would you rate your health
status on a scale from 0 to 10?’, with scores of 6 or less indicating
frailty)

e the 'Timed Up and Go' test, with times of more than 12 seconds
indicating frailty

e aformal assessment of gait speed, with more than 5 seconds to walk
4 metres indicating frailty

e the PRISMA-7 questionnaire, with scores of 3 and above indicating frailty

e self-reported physical activity, with frailty indicated by scores of 56 or
less for men and 59 or less for women using the Physical Activity
Scale for the Elderly.

Delivering an approach to care that takes account of multimorbidity

18.

Follow the recommendations in the NICE guideline on patient experience in
adult NHS services which provides guidance on knowing the patient as an
individual, tailoring healthcare services for each patient, continuity of care
and relationships, and enabling patients to actively participate in their care.

Discussing the purpose of an approach to care that takes account of multimorbidity

19.

Discuss with the person the purpose of the approach to care, that is, to
improve quality of life. This might include reducing treatment burden and
optimising care and support by identifying:

e ways of maximising benefit from existing treatments
e treatments that could be stopped because of limited benefit

e treatments and follow-up arrangements with a high burden

National Institute for Health and Care Excellence, 2016
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e medicines with a higher risk of adverse events (for example, falls,
gastrointestinal bleeding, acute kidney injury)

e non-pharmacological treatments as possible alternatives to some
medicines

e alternative arrangements for follow-up to coordinate or optimise the
number of appointments.

Establishing disease and treatment burden

20.

21.

22.

Establish disease burden by talking to people about how their health
problems affect their day-to-day life. Include a discussion of:

e mental health
e how disease burden affects their wellbeing
o how their health problems interact and how this affects quality of life.

Establish treatment burden by talking to people about how treatments for
their health problems affect their day-to-day life. Include in the discussion:

e the number and type of healthcare appointments a person has and
where these take place

e the number and type of medicines a person is taking and how often
e any harms from medicines

e non-pharmacological treatments such as diets, exercise programmes and
psychological treatments

e any effects of treatment on their mental health or wellbeing.
Be alert to the possibility of:

e depression and anxiety (consider identifying, assessing and managing
these conditions in line with the NICE guideline on common mental
health disorders)

e chronic pain and the need to assess this and the adequacy of pain
management.

Establishing patient goals, values and priorities

23.

24.

Clarify with the patient whether and how they would like their partner,
family members and/or carers to be involved in key decisions about the
management of their conditions. Review this regularly. If the patient agrees,
share information with their partner, family members and/or carers. [This
recommendation is adapted from the NICE guideline on patient experience in
adult NHS services.]

Encourage people with multimorbidity to clarify what is important to them,
including their personal goals, values and priorities. These may include:

e maintaining their independence

undertaking paid or voluntary work, taking part in social activities and
playing an active part in family life

e preventing specific adverse outcomes (for example, stroke)
e reducing harms from medicines
e reducing treatment burden

e lengthening life.
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25.

Explore the person’s attitudes to their treatments and the potential benefits
and harms of those treatments. Follow the recommendations on patient
involvement in decisions about medicines and understanding the patient's
knowledge, beliefs and concerns about medicines in the NICE guideline on
medicines adherence.

Reviewing medicines and other treatments

26.

27.

28.

29.

30.

31.

32.

33.

When reviewing medicines and other treatments, use the database of
treatment effects to find information on:

o the effectiveness of treatments
e the duration of treatment trials
e the populations included in treatment trials.

Consider using a screening tool (for example, the STOPP/START tool in older
people) to identify medicine-related safety concerns and medicines the
person might benefit from but is not currently taking. [This recommendation
is adapted from the NICE guideline on medicines optimisation.]

When optimising treatment, think about any medicines or non-
pharmacological treatments that might be started as well as those that might
be stopped.

Ask the person if treatments intended to relieve symptoms are providing
benefits or causing harms. If the person is unsure of benefit or is
experiencing harms from a treatment:

e discuss reducing or stopping the treatment

e plan a review to monitor effects of any changes made and decide
whether any further changes to treatments are needed (including
restarting a treatment).

Take into account the possibility of lower overall benefit of continuing
treatments that aim to offer prognostic benefit, particularly in people with
limited life expectancy or frailty.

Discuss with people who have multimorbidity and limited life expectancy or
frailty whether they wish to continue treatments recommended in guidance
on single health conditions which may offer them limited overall benefit.

Discuss any changes to treatments that aim to offer prognostic benefit with
the person, taking into account:

e their views on the likely benefits and harms from individual treatments

e whatis important to them in terms of personal goals, values and
priorities (see recommendation 24).

Tell a person who has been taking bisphosphonate for osteoporosis for at
least 3 years that there is no consistent evidence of:

o further benefit from continuing bisphosphonate for another3 years
e harms from stopping bisphosphonate after 3 years of treatment.

Discuss stopping bisphosphonate after 3 years and include patient choice,
fracture risk and life expectancy in the discussion.

Agreeing the individualised management plan

34.

After a discussion of disease and treatment burden and the person’s personal
goals, values and priorities, develop and agree an individualised management
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plan with the person. Agree what will be recorded and what actions will be
taken. These could include:

starting, stopping or changing medicines and non-pharmacological
treatments

prioritising healthcare appointments
anticipating possible changes to health and wellbeing

assigning responsibility for coordination of care and ensuring this is
communicated to other healthcare professionals and services

other areas the person considers important to them

arranging a follow-up and review of decisions made.

Share copies of the management plan in an accessible format with the person and
(with the person's permission) other people involved in care (including
healthcare professionals, a partner, family members and/or carers).

Comprehensive assessment in hospital

35. Start a comprehensive assessment of older people with complex needs at the
point of admission and preferably in a specialist unit for older people. [This
recommendation is from the NICE guideline on transition between inpatient
hospital settings and community or care home settings for adults with social

care needs.]
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1.2 Key research recommendations
1. Is it possible to analyse primary care data to identify characteristics that
affect life expectancy and to develop algorithms and prediction tools for
patients and healthcare providers to predict reduced life expectancy?

2. What is the clinical and cost effectiveness of stopping preventive medicines
in people with multimorbidity who may not benefit from continuing them?

3. What is the clinical and cost effectiveness of a community holistic assessment
and intervention for people living with high levels of multimorbidity?

4, What is the clinical and cost effectiveness of alternative approaches to
organising primary care compared with usual care for people with
multimorbidity?

National Institute for Health and Care Excellence, 2016
18



Multimorbidity: clinical assessment and management
Introduction

2

Introduction

Multimorbidity is usually defined as when an individual has two or more long-term conditions.
Measuring the prevalence of multimorbidity is not straightforward since this will vary depending on
which conditions are counted, but all recent studies show that multimorbidity is common, becomes
more common as people age, and is more common in people from less affluent areas.'**** A recent
large UK based study found that 42% of the population had at least one of the 40 conditions counted,
and 23% had multimorbidity. Two-thirds of people aged 65 years or over had multimorbidity, and
47% had three or more conditions. People living in the most deprived areas had double the rate of
multimorbidity in middle age than those living in the most affluent areas. Put another way, they
developed multimorbidity 10-15 years before their more affluent peers. The recognition of
multimorbidity associated with socioeconomic depreivation is particularly important as NHS England
has a legal duty to have regard to the need to reduce health inequalities. Whereas rates of
multimorbidity in older people was largely due to higher rates of physical conditions, in the less
affluent multimorbidity was due to combinations of physical and mental health conditions was
common.*

For many people multimorbidity will present few problems but multimorbidity matters because it is
associated with reduced quality of life, higher mortality, polypharmacy and high treatment burden,
higher rates of adverse drug events, and much greater health services use including emergency
hospital admissions.?** A particular issue for health services and clinicians is that pharmacological
and non-pharmacological treatment regimens can become burdensome in people with complex
multimorbidity, and care can become uncoordinated and fragmented.*>****** polypharmacy in
people with multimorbidity is often driven by the introduction of multiple drugs intended to prevent
future morbidity and mortality, but the case for using such drugs weakens as life expectancy reduces.
The absolute difference made by each additional drug may also reduce when people are taking
multiple preventative medicines.'®* The implications of multimorbidity for organisation of healthcare
are highly variable depending on which conditions an individual has. Groups of conditions which have
closely related or concordant treatment, such as diabetes, hypertension and angina pose fewer
problems of co-ordination than groups where treatment is discordant, such as people who
experience both physical and mental health conditions.

NICE guidelines have been developed for the management of many individual diseases and
conditions. The aim of this guideline is to inform patient and clinical decision-making and models of
care for people with multimorbidity who would benefit from an individual approach because of high
impact on their quality of life or functioning due to their conditions or their treatments. Although this
is a particular concern of generalists such as general practitioners or geriatricians, the guideline is
also relevant to specialists since many of the patients they care for will have other significant
conditions.
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3 Development of the guideline

3.1 What is a NICE clinical guideline?

NICE clinical guidelines are recommendations for the care of individuals in specific clinical conditions
or circumstances within the NHS — from prevention and self-care through primary and secondary
care to more specialised services. We base our clinical guidelines on the best available research
evidence, with the aim of improving the quality of healthcare. We use predetermined and systematic
methods to identify and evaluate the evidence relating to specific review questions.

NICE clinical guidelines can:

e provide recommendations for the treatment and care of people by health professionals

e be used to develop standards to assess the clinical practice of individual health professionals

e be used in the education and training of health professionals

¢ help patients to make informed decisions

e improve communication between patient and health professional.

While guidelines assist the practice of healthcare professionals, they do not replace their knowledge
and skills.

We produce our guidelines using the following steps:

e Guideline topic is referred to NICE from NHS England.

e Stakeholders register an interest in the guideline and are consulted throughout the development
process.

e The scope is prepared by the National Clinical Guideline Centre (NCGC).
e The NCGC establishes a Guideline Development Group.

e A draft guideline is produced after the group assesses the available evidence and makes
recommendations.

e There is a consultation on the draft guideline.

e The final guideline is produced.

The NCGC and NICE produce a number of versions of this guideline:

e the ‘full guideline’ contains all the recommendations, plus details of the methods used and the
underpinning evidence

e the ‘NICE guideline’ lists the recommendations

¢ ‘information for the public’ is written using suitable language for people without specialist
medical knowledge

e NICE Pathways brings together all connected NICE guidance.

This version is the full version. The other versions can be downloaded from NICE at www.nice.org.uk.

3.2 Remit

NICE received the remit for this guideline from NHS England. NICE commissioned the NCGC to
produce the guideline.

The remit for this guideline is:
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Multimorbidity: Assessment, prioritisation and management of care for people with commonly
occurring multimorbidity.

Who developed this guideline?

A multidisciplinary Guideline Development Group (GDG) comprising health professionals and
researchers as well as lay members developed this guideline (see the list of Guideline Development
Group members and the acknowledgements).

The National Institute for Health and Care Excellence (NICE) funds the National Clinical Guideline
Centre (NCGC) and thus supported the development of this guideline. The GDG was convened by the
NCGC and chaired by Professor Bruce Guthrie in accordance with guidance from NICE.

The group met approximately every 5 — 6 weeks during the development of the guideline. At the
start of the guideline development process all GDG members declared interests including
consultancies, fee-paid work, shareholdings, fellowships and support from the healthcare industry.
At all subsequent GDG meetings, members declared arising conflicts of interest.

Members were either required to withdraw completely or for part of the discussion if their declared
interest made it appropriate. The details of declared interests and the actions taken are shown in
Appendix B.

Staff from the NCGC provided methodological support and guidance for the development process.
The team working on the guideline included a project manager, systematic reviewers (research
fellows), health economists and information scientists. They undertook systematic searches of the
literature, appraised the evidence, conducted meta-analysis and cost-effectiveness analysis where
appropriate and drafted the guideline in collaboration with the GDG.

3.3.1 What this guideline covers

The groups that will be covered by this guideline includes adults (18 years and over) with
multimorbidity. For further details please refer to the scope in Appendix A and the review questions
in Section 4.1.

3.3.2 What this guideline does not cover

The groups that will not be covered by this guideline include:
e Children and young people under 18 years.
e People who only have multiple mental health problems and no physical health problems.

e People with a single long-term condition.

3.3.3 Relationships between the guideline and other NICE guidance

Related NICE guidelines:
e Care of the dying adult. NICE guidance NG32 (2015).
e Depression in adults with a chronic physical health problem. NICE clinical guideline 91 (2009).

e Medicines Adherence: involving patients in decisions about prescribed medicines and supporting
adherence. NICE clinical guideline 76 (2009).

¢ Medicines optimisation. NICE clinical guideline NG5 (2015).
e Older people: independence and mental wellbeing. NICE guidance (2015).
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e Older people with social care needs and multiple long-term conditions. NICE social care guidance.
NICE guidance NG22 (2015).

e Psychosis with co-existing substance misuse. NICE clinical guideline 120 (2011).

e Transition between inpatient hospital settings and community or care home settings for adults
with social care needs. NICE guidance NG 27 (2015).

Related NICE guidance currently in development:

e Dual diagnosis: meeting people’s wider health and social care needs when they have a severe
mental illness and misuse substances. NICE public health guidance. Publication expected
September 2016

e Multimorbidities: system integration to meet population needs. NICE public health guidance.
Publication date to be confirmed.

National Institute for Health and Care Excellence, 2016
22


http://www.nice.org.uk/Guidance/CG120
http://www.nice.org.uk/guidance/indevelopment/GID-PHG63
http://www.nice.org.uk/guidance/indevelopment/GID-PHG63

4.1

Multimorbidity: clinical assessment and management
Methods

4 Methods

This chapter sets out in detail the methods used to review the evidence and to develop the
recommendations that are presented in subsequent chapters of this guideline. This guidance was
developed in accordance with the methods outlined in the NICE guidelines manual, 2012 and 2014
versions.'®'”?

Sections 4.1 to 4.2 describe the process used to identify and review clinical evidence (summarised in
Figure 1), Sections 4.1 and 4.3.6 describe the process used to identify and review the health
economic evidence, and Section 4.5 describes the process used to develop recommendations.

Figure 1: Step-by-step process of review of evidence in the guideline

Jetermining the

=]

of review g

Developing the review questions and outcomes

Review questions were developed using a PICO framework (patient, intervention, comparison and
outcome) for intervention reviews; using a framework of population, index tests, reference standard
and target condition for reviews of diagnostic test accuracy; and using population, presence or
absence of factors under investigation (for example prognostic factors) and outcomes for prognostic
reviews.

This use of a framework guided the literature searching process, critical appraisal and synthesis of
evidence, and facilitated the development of recommendations by the GDG. The review questions
were drafted by the NCGC technical team and refined and validated by the GDG. The questions were
based on the key clinical areas identified in the scope (Appendix A).

National Institute for Health and Care Excellence, 2016
23



Multimorbidity: clinical assessment and management

Methods

A total of 18 review questions were identified.

Full literature searches, critical appraisals and evidence reviews were completed for all the specified

review questions.

Table 1: Review questions

Chapter  Type of review

Qualitative

Qualitative

Prognostic risk
factor

Prognostic risk
tool

Prognostic risk
tool

Review questions

What principles are important for
assessing, prioritising and managing care
for people with multimorbidity?

What are barriers to healthcare
professionals optimising care for people
with multimorbidity?

What risk tool best identifies people
with multimorbidity who are at risk of
unplanned hospital admissions?

What risk tool best identifies people
with multimorbidity who are at risk of
reduced health-related quality of life?

What risk tool best identifies people
with multimorbidity who are at risk of
admission to care facility?
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Outcomes

Themes as identified by the
evidence

Themes as identified by the
evidence

Unplanned hospital admissions
(max time point=3 years)

Statistical outputs may include:

e Area under the ROC curve (c-
index, c-statistic)

e Sensitivity, specificity,
predictive values

e Predicted risk versus observed
risk (calibration)

e Other Statistical measures: for
example, D statistic, R? statistic
and Brier score

Reclassification.

Reductions in health related
quality of life (max time point=3
years)

Statistical outputs may include:

e Area under the ROC curve (c-
index, c-statistic)

Sensitivity, specificity,
predictive values

e Predicted risk versus observed
risk (calibration)

e Other Statistical measures: for
example, D statistic, R2 statistic
and Brier score

e Reclassification.

Admission to care facility (max
time point = 3 years)

Statistical outputs may include:

e Area under the ROC curve (c-
index, c-statistic)

e Sensitivity, specificity,
predictive values

e Predicted risk versus observed
risk (calibration)
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Chapter  Type of review

Prognostic risk
tool

Prognostic risk
factor

Prognostic risk
factor

Prognostic risk
factor

Prognostic risk
factor

Diagnostic test
accuracy

Questionnaire
performance

Review questions

What risk tool best identifies people
with multimorbidity who are at risk of
reduced life expectancy?

Is polypharmacy associated with a
greater risk of unplanned hospital
admissions amongst people with
multimorbidity?

Is polypharmacy associated with a
greater risk of reductions in health-
related quality of life amongst people
with multimorbidity?

Is polypharmacy associated with a
greater risk of admission to care facility
amongst people with multimorbidity?

Is polypharmacy associated with a
greater risk of mortality amongst people
with multimorbidity?

What is the most accurate tool for
assessing frailty?

How can treatment burden be assessed?
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Outcomes

e Other Statistical measures: for
example, D statistic, R2 statistic
and Brier score

e Reclassification.

Mortality

Statistical outputs may include:

e Area under the ROC curve (c-
index, c-statistic)

e Sensitivity, specificity,
predictive values

o Predicted risk versus observed
risk (calibration)

e Other Statistical measures: for
example, D statistic, R’ statistic
and Brier score

e Reclassification.

Unplanned hospital admissions at
>1vyear

Statistical outputs may include:
Sensitivity, specificity, C-
statistic, RZ, beta coefficients,
OR/RR, HR, MD will be
extracted if no
sensitivity/specificity data

Health-related quality of life at >

1 year

Statistical outputs may include:

Sensitivity, specificity, C-statistic,

R?, beta coefficients, OR/RR, HR,

MD will be extracted if no

sensitivity/specificity data

Admission to care facility at > 1

year.

Statistical outputs may include:

Sensitivity, specificity, C-statistic,

R%, beta coefficients, OR/RR, HR,

MD will be extracted if no

sensitivity/specificity data

Mortality at > 1 year.

Statistical outputs may include:

Sensitivity, specificity, C-statistic,

RZ, beta coefficients, OR/RR, HR,

MD will be extracted if no

sensitivity/specificity data

Sensitivity, specificity, C-statistic

Reliability
Validity
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Chapter  Type of review

Bespoke review

Intervention

Intervention

Intervention

Review questions

How might data from condition-specific
guidance best be used and presented to
inform a ranking of treatments based on
absolute risk and benefit and time to

achieve benefits?

What is the clinical and cost-
effectiveness of stopping
antihypertensive treatment?

What is the clinical and cost
effectiveness of stopping drugs for
osteoporosis?

What is the clinical and cost
effectiveness of stopping statin
treatment?
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Outcomes
Reproducibility
Responsiveness
Interpretability
Time to complete
User friendliness

Critical:

o All-cause mortality

e Cardiovascular mortality

e Non-fatal myocardial infarction
e Stroke

e Quality of life

e Hospitalisation

e Admission to care facility

Important:

e Blood pressure

e Falls

Critical:

e Health related quality of life

e Functional outcomes (e.g.
mobility, activities of daily
living, FIM, or Barthel index,
performance status)

e Fracture

e Falls

e Pain

e Hospitalisation

Admission to care facility

Important:
e Gl bleed
e Atypical fracture
e Oseonecrosis jaw

e Discontinuation of medication
due to side effects.

Critical:
e Quality of life (continuous)
e Hospitalisation (dichotomous)

e All-cause mortality(time to
event)

Cardiovascular mortality (time
to event)

Stroke (dichotomous)
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Chapter

Type of review

Intervention

Intervention

Intervention

Review questions

What models of care improve outcomes

in patients with multimorbidity?

What is the clinical and cost-

effectiveness of self-management and
expert patient programmes for people

with multimorbidity?

What format of encounters with
healthcare professionals improves
outcomes for people with
multimorbidity?
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Outcomes

o Non-fatal myocardial infarction
(dichotomous)

e Admission to care home
(dichotomous)

Important:

Myalgia (dichotomous)
Critical:

o Health-related quality of life
e Mortality

e Functional outcomes (for
example mobility, activities of
daily living)

Patient and carer satisfaction

Length of hospital stay
Unscheduled care

Admission to care facility

Important:
e Continuity of care
e Patient/carer burden

Critical:

Health-related quality of life
(continuous)

Mortality (time to
event/dichotomous)

Functional outcomes (mobility,
activities of daily living)
(continuous)

Patient and carer satisfaction
(continuous)

Unplanned hospital admissions
(dichotomous)

Length of hospital stay
(continuous)

Important
Continuity metrics (continuous)

Patient/carer treatment burden
(continuous)

Patient self-efficacy (continuous)
Critical

o Quality of life (continuous)

e Mortality (dichotomous)

e Functional outcomes
(continuous)

e Patient/carer satisfaction
(continuous)

e Length of hospital stay
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Chapter  Type of review  Review questions Outcomes
(continuous)

e Unscheduled care
(dichotomous)

Important

e Continuity of care
(dichotomous)

e Patient/carer treatment
burden (dichotomous)

e Admission to care facility
(dichotomous)

4.2 Searching for evidence

4.2.1 Clinical literature search

Systematic literature searches were undertaken to identify the published clinical evidence relevant to
the review questions. Searches were undertaken according to the parameters stipulated within the
NICE guidelines manual.'®® Databases were searched using relevant medical subject headings, free-
text terms and study-type filters where appropriate. Where possible, searches were restricted to
articles published in English. Studies published in languages other than English were not reviewed. All
searches were conducted in Medline, Embase, and The Cochrane Library. Additional subject specific
databases were used for some questions: AMED for models of care; CINAHL for barriers, models or
care and burden of treatment; PsycINFO for barriers and burden of treatment. All searches were
updated on 4 January 2016. One additional paper * published after this date was included following
stakeholder consultation and this is discussed in section 7.4.

Search strategies were quality assured by cross-checking reference lists of highly relevant papers,
analysing search strategies in other systematic reviews, and asking GDG members to highlight any
additional studies. Searches were quality assured by a second information scientist before being run.
The questions, the study types applied, the databases searched and the years covered can be found
in Appendix G.

The titles and abstracts of records retrieved by the searches were sifted for relevance, with
potentially significant publications obtained in full text. These were assessed against the inclusion
criteria. Reference lists for papers that met the inclusion criteria were checked for further potentially
relevant papers. These papers were obtained in full text and assessed against the inclusion criteria.

During the scoping stage, a search was conducted for guidelines and reports on the websites listed
below from organisations relevant to the topic.

e Guidelines International Network database (www.g-i-n.net)

¢ National Guideline Clearing House (www.guideline.gov)

¢ National Institute for Health and Care Excellence (NICE) (www.nice.org.uk)

¢ National Institutes of Health Consensus Development Program (consensus.nih.gov)

e NHS Evidence Search (www.evidence.nhs.uk).

All references sent by stakeholders were considered. Searching for unpublished literature was not
undertaken. The NCGC and NICE do not have access to drug manufacturers’ unpublished clinical trial
results, so the clinical evidence considered by the GDG for pharmaceutical interventions may be
different from that considered by the MHRA and European Medicines Agency for the purposes of
licensing and safety regulation.
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4.2.2 Health economic literature search

4.3

Systematic literature searches were also undertaken to identify health economic evidence within
published literature relevant to the review questions. The evidence was identified by conducting a
broad search relating to multimorbidity in the: NHS Economic Evaluation Database (NHS EED), the
Health Technology Assessment database (HTA) and the Health Economic Evaluations Database
(HEED) with no date restrictions (NHS EED ceased to be updated after March 2015; HEED was used
for searches up to December 2014 but subsequently ceased to be available). Additionally, the search
was run on Medline and Embase using a health economic filter, from 2013, to ensure recent
publications that had not yet been indexed by the economic databases were identified. This was
supplemented by additional searches that looked for economic papers specifically relating to models
of care, holistic assessment, burden of treatment and stopping treatments on Medline, Embase, NHS
EED, HTA and HEED as it became apparent that some papers in this area had not been identified by
the first search. Where possible, searches were restricted to articles published in English. Studies
published in languages other than English were not reviewed.

Identifying and analysing evidence of effectiveness

Research fellows conducted the tasks listed below, which are described in further detail in the rest of
this section:

Identified potentially relevant studies for each review question from the relevant search results
by reviewing titles and abstracts. Full papers were then obtained.

Reviewed full papers against pre-specified inclusion and exclusion criteria to identify studies that
addressed the review question in the appropriate population, and reported on outcomes of
interest (review protocols are included in Appendix C).

Critically appraised relevant studies using appropriate study design checklist as specified in the
NICE guidelines manual*®*”?. Prognostic risk factor reviews were appraised using QUIPS***'%
prognostic risk tool reviews were appraised using PROBAST, qualitative studies were critically
appraised using NCGC checklists, and previously published guidelines were appraised using AGREE
1.

Extracted key information about interventional study methods and results using ‘Evibase’, NCGC's
purpose-built software. Evibase produces summary evidence tables, including critical appraisal
ratings. Key information about non-interventional study methods and results was manually
extracted onto standard evidence tables and critically appraised separately (evidence tables are
included in Appendix H).

Generated summaries of the evidence by outcome. Outcome data were combined, analysed and
reported according to study design:

o Randomised data for intervention reviews were meta-analysed where appropriate and
reported in GRADE profiles. Where meta-analysis was not appropriate due to heterogeneity
across studies, data from individual studies was presented separately.

o Diagnostic accuracy and prognostic data were meta-analysed where appropriate and reported
in adapted GRADE profile tables. Where meta-analysis was not appropriate due to
heterogeneity across studies, data from individual studies was presented separately.

o Qualitative data was summarised across studies where appropriate and reported in themes.

o Questionnaire performance data was presented as a range of values in adapted GRADE
profiles.

A sample of a minimum of 10% of the abstract lists of the first 3 sifts by new reviewers and those
for complex review questions (for example, prognostic reviews) were double-sifted by a senior
research fellow and any discrepancies were rectified. All of the evidence reviews were quality
assured by a senior research fellow. This included checking:
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papers were included or excluded appropriately
a sample of the data extractions
correct methods were used to synthesise data

O O O O

a sample of the risk of bias assessments.

4.3.1 Inclusion and exclusion criteria

The inclusion and exclusion of studies was based on the criteria defined in the review protocols,
which can be found in Appendix C. Excluded studies by review question (with the reasons for their
exclusion) are listed in Appendix L. The GDG was consulted about any uncertainty regarding inclusion
or exclusion.

The key population inclusion criterion, relevant across the majority of the reviews in the guideline,
was adults with multimorbidity. Multimorbidity was defined as the presence of two or more chronic
conditions where these included at least one physical health condition. The key population exclusion
criterion was people without multimorbidity, or people with multimorbidity with two or more mental
health conditions without a coexisting physical health condition.

During development, it was noted that the majority of papers identified in literature searches did not
specify whether the study population was multimorbid, or reported baseline characteristics that
were unclear or unreliable measures of multimorbidity. The GDG agreed a standard for including
papers without clear reporting of the multimorbidity of the population in a review, and under what
circumstances these would be downgraded for indirectness as part of the quality process. This
standard was intended to maximise the likelihood that papers included in the reviews were including
people with multimorbidity, while also not excluding the vast majority of evidence that was
identified. The standard used across the majority of the reviews is as follows:

Where papers clearly reported the proportion of people in the study sample who were multimorbid:

e apaper was included if >95% of the population were multimorbid

e apaper was included if 80%-95% of the population were multimorbid and was downgraded
once for indirectness.

e A paper was excluded if <80% of the population were multimorbid

Where papers did not clearly report the proportion of people in the study sample who were
multimorbid:

e A paper was included if the study sample was an older adult population (>65 years) and
downgraded for indirectness. This standard is based on evidence that approximately 70% of
older adults have two or more comorbidities. Papers were excluded if other baseline
characteristics indicated that the population was not multimorbid.

e A paper may be included if the reviewer believed that the population is likely to be
multimorbid based on the study characteristics reported in the paper. This included
consideration of the population characteristics (for example, proportion of study population
identified as frail; place of residence) and the study characteristics (for example, study aims
and settings). These decisions were agreed with the GDG.

The GDG discussed reliable metrics of multimorbidity. The GDG agreed that the following metrics
were not reliable indices of multimorbidity and papers could not be included based on these
measures; (i) disease counts (for example, the Charlson comorbidity index) (ii) the mean number of
conditions in the study sample, (iii) the N and % of participants with each single condition. These
metrics were identified as being unreliable as they do not account for the propensity for conditions

National Institute for Health and Care Excellence, 2016
30



Multimorbidity: clinical assessment and management
Methods

to ‘cluster’; such that individuals with one long-term condition are more likely than the general
population to develop further long-term conditions.

In some cases, the standard was adjusted according to the need of the review. For example, studies
with older adults where the proportion of the study sample with multimorbidity was unclear were
not downgraded for indirectness if the GDG felt that this would not contribute to a difference in the
effect size. Any alterations to the standard, and the rationale for this, is explained in the introduction
for each of the reviews. Further information on the way papers were assessed for indirectness is
explained later in this chapter (section 4.3.4).

Literature reviews, abstracts, posters, letters, editorials, comment articles, unpublished studies and
studies not in English were excluded.

4.3.2 Type of studies

Randomised trials, observational studies (including diagnostic, prognostic, and questionnaire
performance studies), qualitative studies, and previously published guidelines were included in the
evidence reviews as appropriate.

For all intervention reviews in this guideline, parallel randomised controlled trials (RCTs) were
prioritised for inclusion because they are considered the most robust type of study design that can
produce an unbiased estimate of the intervention effects. For each intervention review, the GDG
considered whether non-randomised trials were appropriate for inclusion. In all instances the GDG
felt that RCTs would provide a better standard of evidence and therefore decided to only include
non-randomised trials if no RCTs were included. No non-randomised trials were included in the
guideline.

For diagnostic review questions, prospective and retrospective cohort studies in which the index
test(s) and the reference standard test are applied to the same patients in a cross-sectional design
were included. For prognostic review questions, prospective and retrospective cohort studies were
included. Case—control studies were not included.

Two types of qualitative review were used in this guideline.

(1) One of these reviews sought the perspectives of individuals with multimorbidity, their carers,
and healthcare professionals who provide care for people with multimorbidity. This review
included interview and focus group studies.

(2) A separate review sought to identify principles for the care of people with multimorbidity
that are recommended by experts in the care of multimorbidity, including people with
multimorbidity, their carers, and healthcare professionals who care for people with
multimorbidity. This review examined included reported advice and recommendations from
already published guidelines relevant to the care of people with multimorbidity, including
NICE guidelines, guidelines published by other recognised professional health groups, and
other publications where the primary aim was to report recommendations for clinical
practice.

In this guideline one questionnaire performance review was conducted to evaluate the performance
of questionnaires where there was no established reference standard (gold standard) with which to
derive diagnostic accuracy data. Cross-sectional, retrospective and prospective cohort studies were
included.

Please refer to the review protocols in Appendix C for full details on the study design of studies
selected for each review question.
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4.3.3 Methods of combining clinical studies

4.3.3.1 Data synthesis for intervention reviews

Where possible, meta-analyses were conducted using Cochrane Review Manager (RevMan5)*
software to combine the data given in all studies for each of the outcomes of interest for the review
question.

For some questions, the GDG specified that data should be stratified, meaning that studies that
varied on a particular factor were not combined and analysed together. Where stratification was
used, this is documented in the individual question protocols (see Appendix C). If additional strata
were used this led to sub-strata (for example, 2 stratification criteria would lead to 4 sub-strata
categories, or 3 stratification criteria would lead to 9 sub-strata categories) which would be analysed
separately.

4.3.3.1.1 Analysis of different types of data

Dichotomous outcomes

Fixed-effects (Mantel-Haenszel) techniques (using an inverse variance method for pooling) were used
to calculate risk ratios (relative risk, RR) for the binary outcomes, which included:

e mortality
e adverse events

® resource use.

The absolute risk difference was also calculated using GRADEpro®® software, using the median event
rate in the control arm of the pooled results.

For binary variables where there were zero events in either arm or a less than 1% event rate, Peto
odds ratios, rather than risk ratios, were calculated. Peto odds ratios are more appropriate for data
with a low number of events.

Where sufficient information was provided, hazard ratios were calculated in preference for
outcomes such as mortality where the time to the event occurring was important for decision-
making. Where incomplete data was reported in a paper to extract Hazard Ratios, these were
calculated according to established methods.””® Hazard ratio data was pooled using the generic
inverse variance method in Cochran Review Manager (RevMan5* software).

Continuous outcomes

Continuous outcomes were analysed using an inverse variance method for pooling weighted mean
differences. These outcomes included:

e heath-related quality of life (HRQol)
e length of stay in hospital
e symptom scales (such as visual analogue scale)

e function and activities of daily living.

Where the studies within a single meta-analysis had different scales of measurement, standardised
mean differences were used (providing all studies reported either change from baseline or final
values rather than a mixture of both); each different measure in each study was ‘normalised’ to the
standard deviation value pooled between the intervention and comparator groups in that same
study.

National Institute for Health and Care Excellence, 2016
32



4.3.3.1.2

4.3.3.1.3

4.3.3.2

Multimorbidity: clinical assessment and management
Methods

The means and standard deviations of continuous outcomes are required for meta-analysis.
However, in cases where standard deviations were not reported, the standard error was calculated if
the p values or 95% confidence intervals (95% Cl) were reported, and meta-analysis was undertaken
with the mean and standard error using the generic inverse variance method in Cochrane Review
Manager (RevMan5' software). Where p values were reported as ‘less than’, a conservative approach
was undertaken. For example, if a p value was reported as ‘p<0.001’, the calculations for standard
deviations were based on a p value of 0.001. If these statistical measures were not available then the
methods described in Section 16.1.3 of the Cochrane Handbook (version 5.1.0, updated March 2011)
were applied.

Generic inverse variance

If a study reported only the summary statistic and 95% Cl the generic-inverse variance method was
used to enter data into RevMan5." If the control event rate was reported this was used to generate
the absolute risk difference in GRADEpro.?® If multivariate analysis was used to derive the summary
statistic but no adjusted control event rate was reported no absolute risk difference was calculated.

Heterogeneity

Statistical heterogeneity was assessed for each meta-analysis estimate by considering the chi-
squared test for significance at p<0.1 or an I-squared (I°) inconsistency statistic (with an I-squared
value of more than 50% indicating significant heterogeneity) as well as the distribution of effects.
Where significant heterogeneity was present, predefined subgrouping of studies was carried out
according to subgroup categories specified a priori on the protocol by the GDG (see Appendix C).

If the subgroup analysis resolved heterogeneity within all of the derived subgroups, then each of the
derived subgroups were adopted as separate outcomes (providing at least 1 study remained in each
subgroup. Assessments of potential differences in effect between subgroups were based on the chi-
squared tests for heterogeneity statistics between subgroups. Any subgroup differences were
interpreted with caution as separating the groups breaks the study randomisation and as such is
subject to uncontrolled confounding.

If all predefined strategies of subgrouping were unable to explain statistical heterogeneity within
each derived subgroup, then a random effects (DerSimonian and Laird) model was employed to the
entire group of studies in the meta-analysis. A random-effects model assumes a distribution of
populations, rather than a single population. This leads to a widening of the confidence interval
around the overall estimate, thus providing a more realistic interpretation of the true distribution of
effects across more than 1 population. If, however, the GDG considered the heterogeneity was so
large that meta-analysis was inappropriate, then the results were described narratively.

Data synthesis for diagnostic test accuracy reviews

For diagnostic test accuracy studies, a positive result on the index test was found if the patient had
values of the measured quantity above or below a threshold value, and different thresholds could be
used. The thresholds were pre-specified by the GDG including whether or not data could be pooled
across a range of thresholds. Diagnostic test accuracy measures used in the analysis were: area under
the receiver operating characteristics (ROC) curve (AUC or C-statistic), and, for different thresholds (if
appropriate), sensitivity and specificity. The threshold of a diagnostic test is defined as the value at
which the test can best differentiate between those with and without the target condition. In
practice this varies amongst studies. If a test has a high sensitivity then very few people with the
condition will be missed (few false negatives). For example, a test with a sensitivity of 97% will only
miss 3% of people with the condition. Conversely, if a test has a high specificity then few people
without the condition would be incorrectly diagnosed (few false positives). For example, a test with a
specificity of 97% will only incorrectly diagnose 3% of people who do not have the condition as
positive. For each review, the GDG discussed the relative importance of sensitivity versus specificity,
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taking into consideration the clinical context of the review. Coupled forest plots of sensitivity and
specificity with their 95% Cls across studies (at various thresholds) were produced for each test, using
RevMan5.! In order to do this, 2x2 tables (the number of true positives, false positives, true
negatives and false negatives) were directly taken from the study if given, or else were derived from
raw data or calculated from the set of test accuracy statistics.

Diagnostic meta-analysis was considered but was not conducted due to insufficient data. Evidence
was presented individually, or as the median sensitivity and specificity where more than one study
reported evidence for the same tool. If an even number of studies were reported the results of the
study with the lower specificity value of the 2 middle studies was reported, alongside the full range
of Cls from all studies.

Heterogeneity or inconsistency amongst studies was visually inspected in the forest plots.

Area under the ROC curve (AUC) data for each study were also plotted on a graph, for each
diagnostic test. The AUC describes the overall diagnostic accuracy across the full range of thresholds.
The following criteria were used for evaluating AUCs:

e <0.50: worse than chance

e (0.50-0.60: very poor

e 0.61-0.70: poor

e 0.71-0.80: moderate

e 0.81-0.92: good

e 0.91-1.00: excellent or perfect test.

Heterogeneity or inconsistency amongst studies was visually inspected.

Data synthesis for prognostic factor reviews

Evidence on the risk prediction of risk factors (discrimination data) were prioritised for inclusion, as
these data can indicate the impact of using a risk factor in clinical practice to identify people who
may be at risk of the outcome (that is, the sensitivity and specificity of the tool, as explained above
(section 4.3.3.2). In addition, odds ratios (ORs), risk ratios (RRs) or hazard ratios (HRs), with their 95%
confidence intervals (95% Cls) for the effect of the pre-specified prognostic factors were extracted
from the studies. These data indicate the strength of the association between the risk factor and the
outcome (for example, people with a threshold of x and above of a risk factors have twice the risk of
the outcome than people under the x threshold of the risk factor). This data only provides an
indication of the overall trend in relationship between the risk factor and outcome, and does not
account for the fact that this relationship can vary between individuals and across populations and
settings. Studies were only pooled if the GDG believed that the population, setting, and outcome
were sufficiently similar across studies. Studies of lower risk of bias were preferred, taking into
account the analysis and the study design. In particular, prospective cohort studies with a pre-
specified threshold of the risk factor were preferred.

Data synthesis for risk prediction tools

For evidence reviews on risk prediction tools, results were presented separately for discrimination
and calibration. The discrimination data were analysed according to the principles outlined under the
section on data synthesis for diagnostic accuracy studies. As explained above (data synthesis for
prognostic factor reviews), discrimination data can indicate the clinical impact of using a risk
prediction tool in clinical practice, and therefore these data were prioritised for inclusion and
decision-making. Calibration data for example, R, if reported was presented separately to the
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discrimination data. Meta-analysis was considered but not performed due to insufficient data
reported for each of the risk prediction tools. The results were presented for each study separately
along with the quality rating for the study. Inconsistency and imprecision were assessed consistent
with methods used for diagnostic accuracy reviews.

Data synthesis for qualitative study reviews

For each included paper subthemes were identified and linked to a generic theme. An example of a
subtheme identified in one review is ‘viewing the patient individualistically and holistically’ and this
was linked to a broader generic theme of ‘Relationship between patients and healthcare
professionals’. In some cases, subthemes related to more than 1 generic theme. A summary evidence
table of generic themes and underpinning subthemes was produced, along with a narrative
description of the evidence, and a summary of the quality of the evidence.

Data synthesis for questionnaire performance reviews

Results for questionnaires included in the questionnaire performance review were presented
individually. These reviews are useful to evaluate the performance of questionnaires or other tools
where there is no available reference (gold) standard for evaluating the principle outcome. Without
diagnostic test accuracy data, it is necessary to evaluate the performance of questionnaires across a
number of performance metrics; including reliability, validity, and metrics related to the utility and
interpretation of the questionnaire in clinical practice. Guidance from the literature was used to
inform the interpretation of performance data, which is summarised below:

Table 2: Interpretation of performance data

Performance
metric Threshold for good performance and/or guidance for interpretation

Internal reliability  Cronbach’s alpha for the scale is between 0.70 and 0.95

Construct validity ~ The authors make clear, a priori hypotheses (including direction) between the scale and
more than one related measure; appropriate measures are assessed appropriately and
acceptable analysis used; at least 75% of the results are consistent with these
hypotheses

Reproducibility A clear time period to assess test-retest reliability is used; the intraclass coefficient
(ICC), weighted kappa or Pearson’s correlation coefficient is greater than 0.70;
adequate agreement between the repeated tests (as assessed by whether the smallest
detectable change or limits of agreement is smaller than the minimally important

change
Responsiveness If the responsiveness ratio is at least 1.96 or the AUC at least 0.70
Interpretability The authors provide mean scores and standard deviations for relevant subgroups in the

sample; the authors provide information on what change in score would be clinically
meaningful (MIC)

Time to complete  The time to complete the questionnaire (mean, SD and range) is appropriate to the
intended setting of use of the questionnaire

User friendliness If quantitative data used to assess user friendliness, scores (mean, SD and range) on a
validated questionnaire indicate questionnaire is acceptable to an appropriate number
of people relevant to the target population (as decided by the GDG). If qualitative data
used to assess user friendliness, themes identified demonstrate no significant concerns
of using the questionnaire in the intended population (as decided by the GDG),
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4.3.4 Appraising the quality of evidence by outcomes

43.4.1

4.3.4.1.1

Intervention reviews

The evidence for outcomes from the included RCTs and were evaluated and presented using an
adaptation of the ‘Grading of Recommendations Assessment, Development and Evaluation (GRADE)
toolbox’ developed by the international GRADE working group
(http://www.gradeworkinggroup.org/). The software (GRADEpro®®) developed by the GRADE working
group was used to assess the quality of each outcome, taking into account individual study quality
and the meta-analysis results.

Each outcome was first examined for each of the quality elements listed and defined in Table 3.

Table 3: Description of quality elements in GRADE for intervention studies
Quality element Description

Risk of bias Limitations in the study design and implementation may bias the estimates of the
treatment effect. Major limitations in studies decrease the confidence in the estimate
of the effect. Examples of such limitations are selection bias (often due to poor
allocation concealment), performance and detection bias (often due to a lack of
blinding of the patient, healthcare professional or assessor) and attrition bias (due to
missing data causing systematic bias in the analysis).

Indirectness Indirectness refers to differences in study population, intervention, comparator and
outcomes between the available evidence and the review question.

Inconsistency Inconsistency refers to an unexplained heterogeneity of effect estimates between
studies in the same meta-analysis.

Imprecision Results are imprecise when studies include relatively few patients and few events (or
highly variable measures) and thus have wide confidence intervals around the estimate
of the effect relative to clinically important thresholds. 95% confidence intervals denote
the possible range of locations of the true population effect at a 95% probability, and so
wide confidence intervals may denote a result that is consistent with conflicting
interpretations (for example a result may be consistent with both clinical benefit AND
clinical harm) and thus be imprecise.

Publication bias Publication bias is a systematic underestimate or overestimate of the underlying
beneficial or harmful effect due to the selective publication of studies. A closely related
phenomenon is where some papers fail to report an outcome that is inconclusive, thus
leading to an overestimate of the effectiveness of that outcome.

Other issues Sometimes randomisation may not adequately lead to group equivalence of
confounders, and if so this may lead to bias, which should be taken into account.
Potential conflicts of interest, often caused by excessive pharmaceutical company
involvement in the publication of a study, should also be noted.

Details of how the 4 main quality elements (risk of bias, indirectness, inconsistency and imprecision)
were appraised for each outcome are given below. Publication o